> 

00 



o 



% 



KpaTKOe H3JI0>KeHHe A-HCHHCJieHHH 



AhTOH CajIHXMGTOB 

3 anpejia 2013 r. 

AHHOTaU,HH 

^f) ■ ^aHHbiii TeKCT npeflCTaBjiaeT co6oh HpesBbinaHHO cjKaTbiii KOHcneKT KjiaccH^e- 

^^ I CKOH MOHorpacJjHH no A-iicHHCjieHHK) [Tj. Oh mo^kbt 6biTb HHTepecen tbm, kto njia- 

*vj ' HHposaji B3HTbCH 3a CHCTeMaTHHecKoe HsyneHHe ^aHHoft TeMbi, y»ce b o6iri;HX nepTax 

5_^ ■ OSHaKOMHBIUHCb C HBH, HO OTKJiaflblBajI H3-3a CJIOJKHOH CTpyKTypbl OCHOBHOH MOHO- 

Oh! rpa4)HH, onpe/iejieHHH h ocHOBHbie pe3yjibTaTbi b KOTopoft flOBOJibHO pa3po3HeHHbi. 

■^ I 3flecb Mbi nonbiTaeMca c^ejiaTb H3jiojKeHHe, nanpoTHB, a6cojiK)THO jiHHeiiHbiM, h, 

^SJ ' KOHeHHO, HecpaBHHMO 6ojiee KopoTKHM, H36eraH jihuihhx onpeflejieHHit h npHMepoB, 

a cocpe/ioTOHHBmHCb na Heo6xo;i;HMbix TepMHHOJiornn, o6o3HaHeHHHX h yTsepyKfl^e- 
^^ I HHax, KOTopbie, B CBOKD OHepe^b, H3jioJKeHbi 6jih3ko k opnrHHajibHOMy TeKCTy. 

1 ■ Mbi HaHHeM c onpe/iejieHHH CHCTeMbi A/3ry, to ecTb KjiaccHHecKoro 6ecTHnoBO- 

^ . ro 3KCTeHCHOHajibHoro A-HCHHcjieHHH. SaTCM nepeH/i,eM k KOM6HHaTopHOH jiorHKe, 

CJ I TeopeMe o Heno/i,BHJKHOH tohkb h CHHTaKCHHecKOMy caxapy. HaKoneu;, 3aKjiioHH- 

TejibHaa nacTb KOHcneKTa — nocTpoenne Tonojiornii na BbipajKeniiax 3toh ciicTe- 
Mbi, npH3BaHHOH o6T3HCHHTb KajKymeecH npoTHBopenne: OToGpajKeniiH MHOJKecTBa 
BbipajKeHHH B ceGa co/i,epjKaTCH b caMOM 3tom MHOJKecTBe npn ero cneTHOCTH. Ha 



lO ' caMOM »ce flejie, MHOJKecTBO Ha/iejiaeTCH HafljiejKameii TonojiorHeft, b KOTopoii bbi- 



paJKeHHS npe;],CTaBjiHioT co6oh nenpepbiBHbie OToGpajKenna. 



^ ' 1 TeopHa 



MnoacecTBO X- eupaofceHuu A cxpoHTCH hh^ykthbho h3 nepeMCHHUx 

x,y, z . . . & A 



c noMombio a6cmpaK'Li^uu 



H annAUKav,uu 



M e A^ Xx.M G A 



M,NeA^MNeA, 
npH 3TOM annjiHKaii,H3 jieBO-accoLi,HaTHBHa: 

(M) = M, MNP = {MN)P. 



Pe(|)JieKCHBHoe xpaHSHTHBHoe OTHomeHHe M G N osnanaeT, hto M HBjiHeTCH nodeu- 
paotcenueM BbipaJKeHHS A^: 

M C M C Xx.M; 

M C M N D N; 
McNANcP^McP. 

FV(M) — 3TO MHOJKecTBO c6o6odHux nepeMeHHbix b Bt.ipa>KeHHH M: 

FV(x) = X- 
FV(Az.M) = FV(M) \ {x}- 
FV(M N) = FV(M) U FV(A^). 

nepeMeHHbie, KOTopbie He hbjihiotch cboGo^^hbimh, nasbiBaioTCH cesiaaHHUMU h Moryx 
6biTb saMeneHbi ;i,pyroH nepeMeHHofl (xaKoe ripeoGpasoBaHHe nasbiBaioT a-KOHBepcnefi) : 

y ^ FV(M) ^ Xx.M = Xy.M[x := y], 

r^e M[x := N] — pesyjibxax nodcmaHoeKu, onpe^ejiaeMbm cjie^yiomnM oGpaaoM. 

1. x[x := P] = P. 

2. y[x := P] = y. 

3. {Xx.M)[x := P] = Xx.M. 

4. {Xy.M)[x := P] = Xy.M[x := P]. 

5. (M N)[x := P] = M[x := P] N[x := P]. 

B HexBepTOM nynxxe He nyjKHO cnei^najibHO oroBapHBaxb ycjioBHe 

x^yAy^FY{P), 

xaK KaK OHO BbinojiHHexcH B cHjiy corjiameHHH o nepeMeHHbix: ecjiH b onpe;];ejieHHOM 
MaxeMaxHHecKOM KOHxexcxe BcxpenaioxcH xepMBi Mi, . . . , M„, xo no^^pasyMeBaexcH, hxo 
cBHsaHHBie nepeMeHHbie b hhx Bt.i6paHbi xax, hxoGbi ohh Gbijih oxjihhhbi ox cboGo^hbix 
nepeMeHHbix. 

EcjiH MHOJKecxBO FV(M) nycxo, xo M nasbmaiox KOM6uHamopoM. MnoacecxBO Bcex 
KOM6HHaxopoB o6o3HaHaiox Aq: 

Ao = {M e yl|FV(M) = 0}. 

Cjie;];yion];He oxHomeHHH 13, r] r f3r] hbjihhdxch pedynv^ufiMu: 

P = {{{Xx.M) N,M[x:=N])\M,N eA}- 
T] = {{Xx.M X, M)\M eA,x^ FV(M)}; 
/3r] = pUr]. 



BbipaJKeHHe, no^^BbipaaceHHeM Koxoporo hejihctch ^^bipxa ( ), nasbiBaeTca: KonmeK- 
cmoM H oGosHaiaeTCH C[ ], npn stom C[M] — pesyjibxax no^^cxaHOBKH BbipajKeHHH M 

BMeCTO flfiipKR B KOHTeKCTC C[ ]. 

EcjiH a — pepyKixms, to Bt.ipa>KeHHe M — cr-pedeKC, ecjiH 3A^ : (M, A^) G a. TaKJKe 

MOJKHO rOBOpHTB H O a-KOHSepCUU «=a»'- 

{M,N) ea^C[M] ^^C[N]; 
M -»„ M; 
M ^„ N ^ M ^„ N- 
M ^^ N A N ^^ P ^ M ^^ P; 
3P:M^„PAN^„P^M=„N. 

a-HopMaAbHou (f)opMou HasBiBaioT BbipaJKeHHe M, ecjiH ^A^ : M -^„ N . B SKCxeH- 
CHOHajiBHOM A-HCHHCJieHHH no^i; pedeKcoM hmciot b Bmpy /Jr^-pe^eKc, a no^ HopMaAhuou 
(fJopMou — /377-HopMajibHyio 4)opMy. FoBopHT, HTO M UMeem HopMajibnyio 4)opMy N, ecjiH 
M ^^ N. HpH 3TOM /377-KOHBepcHio o6t>iHHO o6o3HaHaiOT npocTO «=», H 3TO HecjiynaflHo: 
4)opMajibHO CHCxeMa X^r] jiBjiJieTCH SKBai^HOHajibHoil Teopneii. Tax xax xaKne xeopHH 
CBoGoflHbi OT jiorHKH, HenpoTHBopeHHBocTb B HHx onpe^^ejiHCTCH HecKojiBKo HHane. 

PaBCHCTBOM Gy^eM cHHTaxb cJiopMyjiy BH^a M = N, rj^e M, N — A-Bt>ipajKeHHH; xaKoe 
paBCHCTBo saMKHymo, ecjiH M n N — KOM6HHaTopt>i. HycTb T — 4)opMajibHaH xeopHJi, 
(JDopMyjiaMH KOTopoH HBjiHioTCH paBCHCTBa. ToFfla roBopjiT, HTo T HenpomueopcHuea (h 
nnmyT Con(T)), ecjiH b T ^oKasyeMo He jiio6oe saMKHyxoe paBencxBo. B npoxHBHOM 
cjiynae roBopHX, hxo T npomueopeuuea. 

OflHa H3 npHHHH paccMoxpeHHH A/3?7 cocxohx b xom, hxo 9xa xeopHs oGjia^aex onpe^e- 
jieHHbiM CBOHCXBOM nojiHoxbi. 3KBan;HOHajibHaH xeopna T noAua no ruAhBepmy-Uocmy 
(coKpameHHo HP-nojiHa), ecjiH j\ji^ jiio6oro paBencxBa M = A^ b HSbiKe xeopHH T jih6o 
M = N ^oKasyeMo, jih6o T + (M = A^) iipoxHBopeHHBa. HP-nojiHbie xeopHH coox- 

BeXCXByiOX MaKCHMajIbHbIM HenpOXHBOpeiHBBIM XeOpHHM B xeopHH MOflfiJiem fl,JlS JiorHKH 

nepBoro iiopa^Ka. 

Cmpamezusi — sxo xaKoe oxoGpaaceHHe F : yl — )■ yl, hxo VM : M -^ F[M). JXji^ 
odnomadoeou cxpaxernn BbinojinHexcji VM : M — )■ F{M). Cxpaxernn nasbiBaexcH Hop- 
MttAusywineu, ecjiH ^jih jiioGoro BbipaaceHHa M, HMeion^ero HopMajibnyio (J3opMy A^, j^jis 
HeKoxoporo HHCjia n BbmojiHHexcH F"'{M) = N. Jleeasi pedyKi^uH Fi — o^na h3 ca- 
Mbix npocxbix oflHomaroBbix HopMajiHsyion^HX cxpaxerHfl: ona saKjuonaexcH b BbiGope 
/3-pefleKca, snaneK «A» b KoxopoM cxohx xexcxyajibHO jieBee, neM y ^pyrnx /3-pe;];eKCOB, 
jih6o jieBoro r^-pe^^exca, ecjiH /3-pe^eKcoB Hex. 

TaKHM o6pa30M, ecjiH ^Ba xepMa HMeiox o6myK> HopMajibnyio 4)opMy, xo c HOMon^bio 
jieBoii pepyKixwi ^^oxasaxejibcxBo cooxBexcxByion];ero paBencxBa mojkho nojiynnxb sa ko- 
HeHHoe HHCJio Hpocxbix maroB. Ecjih TKe cJiopMyjia ne^^oKasyeMa, xo jih6o Hpon;ecc ne 
saBepmaexcH BOBce, jih6o oh saBepmaexca: na pasHbix HopMajibHbix cJiopMax. 



2 Caxap 



MHOJKecTBO KOM6HHaTopoB ^ uopocHcdaem HaHMenbinee MHOJKecTBO ^ + KaK saMbiKaHne 
no annjiHKaii,HH: 

M,N es^ ^ M N es^. 

MnoacecTBO S HasbiBaexcji 6a3ucoM, ecjiH VM G Aq : 3N G S~^ : M = N. 
ripoHSBOJiBHyio a6cTpaKn;Hio mojkho cMo;];ejiHpoBaTb c noMomtio S m K: 

S = Xx.Xy.Xz.x z {y z); 
K = Xx.Xy.x; 

I = Xx.x = S K K; 
X ^ FV(P) => Xx.P = K P; 

Xx.P Q = S (Xx.P) (Xx.Q). 

Cjie^oBaxejiBHo, KOM6HHaTopt>i K a S sa^aiox 6a3Hc. IIpoHSBOjibHbiH KOMGnnaTop 
M sanacTyio onncbiBaioT ne b bh^^c A-Bt>ipa>KeHHH, a c noMombio aKcnoM. HanpHMep, 
(jDopMajiBHaa cHCTCMa KOM6uHa'mopHou A03UKU CL onpe;];ejiHeTCH a^bjms aKcnoMaMH: 

K PQ = P; 
S P Q R = P R{Q R). 

CymecTByioT h o^HOTOHeHHbie 6a3HCbi: o;];hh h3 xaKHX 6a3HCOB sa^^aex KOMGnnaTop 

X = Xx.x K S K. 

/leficTBHTejiBHo, jierKo npoBepHXb, hto X X X = K m X {X X) = S. 

CxaHflapTHbiMH KOM6HHaTopaMH cHHxaioTca He tojibko cocTaBjisiomHe HeKoxopbifl 
GasHC fljia KOMGHHaxopHOH jiornKH, ho h MHorne ;];pyrHe nojiesHbie A-BbipajKenHJi. 0;];hhm 
H3 nepBbix npHMepoB oGbihho p^amT npocTefimHfi KOMGnnaTop, ne HMeiomHii HopMajibHofl 
(J)opMt.i: 

n = oj uj, uj = Xx.x X. 

J\sjiee, HCTHHHocTHbie 3HaHeHHH T = K a F = Xx.I hosbojihiot oGosnaHHTb Bbipa- 
jKeHHCM B M N onepaii;HK) «ecjiH -B, to M, Hnane A^». /JeflcTBHTejibHo: ecjiH B = T, to 
BbipajKeHHe paBHo M; ecjin B = F, to BtipajKeHne paBHo A^. Ecjih B oTjinneH ot T h 

F, TO pesyjIBTaT MOJKCT GbITB npOHSBOJIBHblM. 

KaK H B TeopHH MHOJKecTB, B X/Si] MOJKHO onpe^^ejiHTB ynop5i;];oHeHHbie napbi: 

[M, A^] = Xx.x M N, [M, N]T -^ M, [M, N] F ^ N. 

L(u(f)po6aH cucmejua — sto iiocjie^oBaTejibHOCTb KOMGnnaTopoB [0] , [1] , [2] . . . , ^jia 
KOTopoH cymecTByioT CAedoeanue S'^ h npoeepKa na Hi/Ab Zero: 

S+ \n] = \n + l]; 
ZerofO] =T; 
Zero[n + 1] = F. 



B cmaHdapmHou n;H4)poBOH cncxeMe Bt>i6paHbi 

[0] = /; 

S+ = Xx.[F,x]; 
Zero = Xx.x T. 

L[H4)poBaa CHCTCMa HasbiBaexca adeKeamnou, ecjiH OTHOCHxejibHO nee onpeflejiHMbi 
Bce peKypcHBHbie 4)yHKn;HH. ^jih BbinojiHeHHH sxoro cBoficxBa ;];ocxaxoHHo, Hxo6bi na- 
mjiacb (pyHK-u,usi npedmecmeoeaHusi P~ . /Jjih cxan^apxHofi i^HcJ^poBofl CHCxeMbi sxo kom- 
Gnnaxop 

P^ = Xx.x F. 

OflHHM H3 ocHOBHbix pesyjibxaxoB A-HCHHCJieHHH HBjiaexcH xeopeMa o Heno;];BH>KHOH 
xoHKe: ^jiH jiioGoro F cymecxByex X, xaKofi, hxo F X = X. Ee ^OKasaxejibcxBO koh- 
cxpyKXHBHo. Hycxb W = Xx.F {x x) m X = W W. Tor^a HMeeM 

X = {Xx.F {x x))W = F {WW) = F X, 

Hxo H xpeGoBajiocb ^oKaaaxb. Hnxaxejib, bosmojkho, saMexHji o;];Hy ocoGeHHocxb b flpKa- 
aaxejibcxBe sxofi xeopeMbi. Hxo6bi ycxanoBHXb, hxo F X = X, mbi Ha^HHaeM c xepMa X 
H pepyixupjeM ero k F X, a He naoGopox. 

KoM6uHamop nenodeuMCHOu mouKU — axo xepM M, xaKoil, hxo j\ji^ jiioGoro F HMeex 
Mecxo M F = F (M F), xo ecxt M F — HenoflBHJKHaH xoHKa fl,Jis F. HpHMepoM 
KOM6HHaxopa Heno^^BHJKHoii xohkh name Bcero cjiyjKHX 

Y = Xf.{Xx.f {x x)) {Xx.f {x x)). 

KoM6HHaxop Heno;];BHJKHOH xohkh nosBOJiaex pemaxb sa^^ann cjie;];yioiri;ero xnna: no- 
cxpoHXB F, xaKofl, HXO 

Fxy = FyxF. 

^eflcxBHxejiBHO, pemeHHe OKasbiBaexca HecjiojKHbiM: 



cjiepyeT H3 paBCHCXBa 



a OHO Bbixexaex h3 



Tenepb nojioacHM 



H Bce B nopji^^Ke. 



Fxy=FyxF 

F = Xx.Xy.F y X F, 
F = {Xf.Xx.Xy.f yxf)F 
F = Y {Xf.Xx.Xy.fyx f), 



3 TonojiorHa 

BBe^eM HCKOTopbie oGosHaneHHa. 

Bo-nepBt>ix, MemaAaM6da-a6cmpaKv;afi Xx.f{x) — 6e3t>iM3HHa3 sanncb TeopexHKo- 
MHOJKecTBeHHoii 4)yHKLi;HH /, HanpHMep (Ax.z^ + 1)(3) = 10. 

Bo-BTopt>ix, onpeflfiJiRM MHOxcecxBO Kodoe KonenHbix nocjie^^oBaxejiBHOCTeH (npn KaKofi- 
jih6o cxaHflapTHoii hx KOflnpoBKe HaxypajitHbiMH HHCjiaMn) 

Seq = {(ni,...,nfc)|A;GN,rzi,...,nfc G N} U {( )} 

H cjie;];yioiri;He nojiesHbie o6o3HaHeHHH j\ji^ hhx. 

• Jl^AUHa — KOJiHHecTBO sjieMeHTOB B nocjie^^oBaxejiBHOCTH: 

lh(( ))=0; 
a = {rii, . . . , rik) G Seq =^ lh(a) = k. 

• KoHKameHa-u,ufi — coe^HHeHHe flByx nocjie^^oBaTejiBHOCTeii: 

a = {nil, . . . ,mp), (3 = {ni, . . . ,ng) G Seq =^ a*b = (mi, . . . ,mp,ni, . . . ,nq). 

• a — HaHajiBHtiil oxpesoK iiocjie^oBaTejibHocTH /3: 

a = {nil, • • • , iTT-p), f3 = (tt-i, . . . , Uq) G Seq A p < q AWi < p : rrii = rii ^ a < (3. 

HycTb D = {D,^) — HacTHHHO ynopH^^oneHHoe MHOJKecxBO c pecjDjieKCHBHbiM otho- 
ineHHeM C. Tor;];a no^^MHoacecxBO X C D nasbiBaeTCH uanpaeAeHHUM, ecjiH 

X y^ A\/x,y e X ■.3z e X : x^ z Ay ^ z. 

HpH 3TOM D HasbiBaeTCH noAHUM, ecjiH jijis jiioGoro HanpaBjicHHoro no^MHOJKecxBa 
X C D cymecTByex cynpejuyM UX E D m HMeexca duo ±: 

3±e D -.Wxe D : ±^x. 

TonoA02usi CKomma na hojihom HacxHHHO ynopa^^oHeHHOM MHOxcecxBe {D,\Z) onpe- 
^ejiHexcH cjie^yiomHM oGpasoM: MHOxcecxBO O (^ D cnnxaexca orriKpumuM, ecjiH Bbinoji- 

H5IIOXC5I ^Ba yCJIOBHH. 

1. X eO Ax\Zy ^ y eO. 

2. X(ZDAuxeO^xr\O^0. 

HacmuHHoe omo6pacHceHue (j) : X -^ Y — axo oxoGpaaceHHe (p, xaKoe, hxo o6jiacxb 
onpeflejieHHS Doni((/)) C X. /Jjia x E X sanncb (p{x) J, osnanaex, hxo (p{x) onpe^ejieno, 
xo ecxb x G Dom((/)); (l){x) ^ osnanaex, hxo 0(a;) He onpe^^ejieno, xo ecxb x ^ Dom(0). 

EcjiH S — HeKoxopoe MHoxcecxBo chmbojiob, xo HacmuHHO S-noMeneHHoe depeeo — 
3XO HacxHHHoe oxoGpajKenne (j) : Seq -^ Z" x N, xaxoe, hxo Bbinojinaioxca flBa ycjioBHa. 
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1. (p{(T) i^T <a^ (^{r) I. 

2. (f){(T) = {a,n) ^\fk>n: (f){a * (k)) f. 

06HacHceHHoe depeeo, AecHcamee e ocHoee HacTHHHO i7-noMeHeHHoro p^epeBa (p, — sto 
T^ = {{ )} U {a\a = a' * (k) A 0(o-') = {a,n) Ak < n}. 

EcjiH (T G T(^ H 0(0") = (a, n), TO a HasbmaeTCH MerriKou b ysjie a. Ecjih jkc ;];ji5I a E T^ 
(pic) t) TO roBopHT, HTo yscji (T HenoMeneHHUu. HacxHHHo noMeHeHHbie ^epeBbH 6yfleM 
o6o3HaHaTb sarjiaBHbiMH GyxBaMH h 6y;];eM nncaTb a E A bmccto a E Ta ^ A{a) = _L, 
Kor;];a y4.(tt) f, ho Bce >Ke a E A. 

Ecjih i7 = {Xxi . . . Xxn-x\n > 0,Xi, . . . , z„, x G A}, to nacTHHHo Z'-HOMenenHoe ;];epe- 
Bo HasbiBaeTCH depeeoM 6eMoecKoso muna. MnojKecTBO Bcex xaKHX ^epeBbCB o6o3HaHHM 
B. IJoddepeeo depeea A, ucxodsim^ee U3 ysAa a — sto A^ = Xl3.A{a * (3). Ohcbh^^ho, hto 
^AeB:^a:A^EB. 

KoMGnnaTop M paspetuuM, ecjin 

3n : 3N^, . . . , Nn e Ao : M N^ . . . Nn = I. 

HanpHMep, KOMGnnaTop Heno^BHJKHoii tohkh paspeniHM, Tax xax 

Y {K I) = K I {Y {K I)) = I. 

C flpyroH cTopoHbi, i? nepaapeinHM. IIpoHSBOjibHoe A-Bt>ipa>KeHHe paspemuMO, ecjin pas- 
peniHM KOMGHHaTOp Xxi . . . XXn-M, Fflfi {xi, . . . , Xn} = FV(M). 

A-BbipaaceHHe M jiBjiJieTCJi soaobhou HopMaAhuou (fiopMou, ecjiii oho HMeex bh^ 

M = Xxi . . . Xxn-x Ml . . . Mm, m,n > 0. 

FoBopHT, HTO M UMeem rojioBHyio HopiviajibHyio 4)opMy A^, ecjiH M = N. FAaeHou 
HasbiBaexcH xa rojioBnan HopMajibHaa 4)opMa BbipaJKeniiH, Koxopaa iiepBoii ;];ocxiiraexc5i 
ero jieBoii pe;];yKn;iieii. 

YoflCBopx BBeji Kjiacc A-BL.ipa>KeHiiii, ne iiMeiomiix rojioBHofl HopMajibHofl cJiopMbi, h 
npHBeji flOBOflbi B nojibsy xoro, hxo sjieMenxbi sxoro Kjiacca ^ojiacHbi paccMaxpiiBaxbca 
KaK 6eccMt>icjieHHt>ie BbipajKeniiH b A-iicHiicjieHiiii. Eiviy npHHafljiejKHx cjieflyioiu;HH Ba>K- 
Hbifi pesyjibxax: A-Bbipa>KeHiie paspemiiMO totj\?i ii xojibko xor^a, Kor^a oho iiivieex ro- 
jioBHyio HopMajiBHyio (|)opMy. TaKHM oGpaaoM, 113 HepaspemiiMocxii M cjie^yex, hxo ^jih 
jiio6t>ix BbipajKeHHii A^i, . . . , Nn BbipajKeHiie M Ni . . . Nn ne iiMeex HopMajibHofl (|)opMt>i. 

flepeeo Beua ^jih xepMa M, oGosHanaeivioe nepes BT(M), — sxo ^epeBo 6eMOBCKoro 
xiina, onpeflejiseMoe cjie^yiomHM o6pa30M. 

1. Ecjih M HepaspemiiM, xo ^a : BT (M)(cr) f. 

2. Ecjih M paspeniHM h hmccx rjiaBHyio rojiOBHyio HopMajibnyio (|)opMy 

Xxi . . . XXn-X Mq . . . Mm-l, 

xo flepeBO BeMa onpe^ejiJiexca: pexypcHBHo: 

BT(M)(( )) = {Xxi...Xxn.x,m); 
k<m^ BT(M)((A;) * a) = BT(Mfe)((7); 
fc>m^BT(M)((A;)*a) t- 



PaccMOTpHM nojiHoe HacTHHHO ynopH;];oHeHHoe MHOxcecTBO B = {B,C) c TonojiorneH 
CKOTxa. TonoAOdUH depeebee na MHoacecxBe A — sto HaHMenbinaH Tonojiorna, b Koxopoft 
HenpepbiBHO OTo6pa>KeHHe BT : yl — > 5. Hhbimh cjioBaMH, OTKpt.iTt.ie no;];MHO>KecTBa A 
HMeioT BH^ BT^^(O), r^e O otkpbito b TonojiorHH CxoTTa na B. 

Hcnojibsyjt Tonojiornio ^epeBtjCB, mojkho BbipasHTb oGbiHHbie hohjithh, 0TH0C5itn;HecH 
K A-HCHHCJieHHK), B TonojiotHHecKHx TepMHHax. HanpHMep, HopMajibHbie 4)opMt.i oKasbi- 
BaioTCH HsojiHpoBaHHbiMH TOHKaMH, a HepaspemHMBie Bt.ipa>KeHHH — mouKaMu Kounan- 

mUcfjUKail^UU, to eCTb TaKHMH TOHXaMH, e^HHCTBeHHOH OKpeCTHOCTBK) KOTOpblX HBjiaeTca 

caMO TonojiornnecKoe npocTpancTBO. 

/JoKasaHo, HTo annjiHKan;Ha h a6cTpaKLi;HH HenpepbiBHbi b Tonojiornn ^epeBi^eB na A, 
npHHCM ^jiH annjiHKan;HH sto HeTpHBHajibHbiil pesyjibTaT, HMeiotu;Hfi HHTepecHbie cjie^- 
CTBHH. HanpHMep, mho^kcctbo Sol C A paspeniHMbix TepMOB OTKpbiTO. /JeflcTBHTejibHO, 

B JII060M nOJIHOM HaCTHHHO yiIOpH;],OHeHHOM MHOJKeCTBe MHOJKeCTBO {x\x 7^ _L} OTKpbiTO 

no CxoTTy. Cjie;];oBaTejibHO, mho^kcctbo Sol = BT^^'^jyll^ 7^ ±} OTKpbiTO b A. 
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